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Objectives. The aim of this study was to examine the inducibility 
of ventricular arrhythmias in patients with bifascicular block both 
with and without a history of syncope and to relate the findings to 
clinical events daring follow.up. 
Background. Patients with bifascicnlar block have an increased 
risk of sudden death that is not reduced by pacemaker treatment. 
This risk could be related to a high incidence of ventrieular 
arrhythmias. 
Method. Programmed ventricular stimulation was performed 
in 101 patients with bifascicnlar block; 41 had a history of 
unexplained syncope, and 60 were asymptomatic. 
Results. Programmed ventricular stimulation resulted in a 
sustained ventricular arrhythmia in 18 patients (18%), 8 in the 
syncope group and 10 in the nonsyncope group (p = NS). Three 
patients in each group had an inducible sustained monomorphic 
ventricular tachycardia. During a mean follow-up of 21 months, 
10 patients experienced a clinical event defined as sudden death 
(n = 4), syncope (n = 5) or appropriate discharges from an 
implantable cardioverter-defibrillator (n = 1). Only one of these 
patients had an inducible ventricular arrhythmia at baseline. 
Conclusions. The inducibility of ventricular arrhythmias is high 
in patients with bifascicular block and of the same magnitude in 
patients with and without a history of syncope. Clinical events 
during follow-up were not predicted by programmed ventricular 
stimulation in either of the two groups. The finding of inducible 
ventricular arrhythmia in patients with bifascicular block should 
therefore be interpreted with caution. 
(J Am Coil Cardiol 1995;26:1508-15) 
Patients with bifascicular block have a high mortality and an 
increased risk of sudden death (1,2). Syncope occurs in 10% to 
15% of such patients during the 3-year follow-up eriod after 
presentation, and recurrences can be successfully prevented by 
pacemaker implantation i many, but this therapy does not 
improve survival (3,4). This finding suggests hat patients with 
bifascicular block have an increased risk of malignant ventric- 
ular arrhythmias and that a severely impaired conduction 
system may be the substrate for these arrhythmias. Previous 
studies (5-10) have shown that ventricular arrhythmias can be 
induced by programmed ventricular stimulation i 3% to 40% 
of patients with bifascicular block and a history of syncope. 
Because these studies included only symptomatic patients, the 
specificity of programmed ventricular stimulation i  patients 
with bifascicular block is not known. 
The purpose of the present prospective study was to 
examine the inducibility of ventricular arrhythmias in patients 
with bifascicular block by performing programmed ventricular 
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stimulation both in a group of patients with syncopal attacks 
and in a control group without a history of syncope and to 
relate these findings to cardiac events during follow-up. 
Methods  
Patients. Between October 1991 and November 1993, 101 
patients with chronic bifascicular block, defined as left bundle 
branch block or right bundle branch block together with left 
anterior or posterior fascicular block, underwent an invasive 
electrophysiologic study. Forty-one patients had a history of 
syncope, whereas 60 were asymptomatic in this respect and 
served as control subjects. The majority of patients in the 
syncope group were recruited from the emergency rooms of 
four hospitals. During the study period, 517 electrocardio- 
grams (ECGs) from patients admitted for syncopal attacks 
were examined, 36 (7%) of which showed bifascicular block. 
The control group was selected using a computerized ECG 
storage unit. Consecutive patients <85 years old who had a 
routine 12-lead ECG showing bifascicular block were screened 
and asked to participate in the study. Twelve patients had a 
history of syncopal ttacks and were therefore included in the 
syncope group. The remaining subjects were asymptomatic 
regarding a history of syncope or presyncope, palpitations or 
dizzy spells. Figure 1 shows how the study cohort was recruited 
and the criteria for exclusion. 
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Figure 1. Flowchart showing the recruitment of patients 
(pts) to the two study groups and reasons for exclusion. 
Administrative = patients living in another part of 
Sweden, included in other studies or not able to be 
reached; AP = angina pectoris; AV-block II-III = high 
degree atrioventricular block; BFB = bifascicular block; 
ECGs = electrocardiograms; Severe heart failure = 
New York Heart Association functional class IV; VT = 
ventricular tachycardia. 
Not BFB 
481 
Excluded 
Age >85 n=6' 
AV- block IMII n=2 
Psychiatric illness n=2 
Administrative n=l 
Dead n=l 
Documented VT n=l 
Refused n=f 
 COs'r°m" II ) 
with syncope Routine BFB- ECGs 
517 169 
! 
Referrals 
7 
\ 
r 
syncope 
Excluded 
Malignancy n=17 
Administrative n=l 5 
Psychiatric illness n=14 
Physical incapacity n:14 
Severe heart failure n=13 
Unstable AP n= 7 
Syncope group Non-syncope group 
Before electrophysiologic study, all patients underwent 
careful history taking, physical examination, routine laboratory 
tests, chest radiograph, symptom-limited bicycle exercise test 
and Doppler echocardiographic examination, including assess- 
ment of left ventricular ejection fraction according to Simp- 
son's rule (11), and patients were classified accordingly (Table 
1). All patients in the syncope group had 24-h telemetric 
registration, but no patient had any significant arrhythmia, 
defined as symptomatic bradycardia or tachycardia or as 
asymptomatic bradycardia <30 beats/rain or pause >2 s or 
sustained (>30 s) ventricular tachycardia. The three patients 
excluded for arrhythmias (Fig. 1) had these documented in the 
emergency room. 
Eleetrophysiologic study. This study was performed in the 
postabsorptive, unsedated state after withdrawal of all antiar- 
rhythmic medication for ->5 elimination half-lives. Three cath- 
eters were inserted percutaneously under local anesthesia 
through the femoral vein and positioned high in the right 
atrium, in the His bundle position and in the right ventricular 
apex, respectively. Programmed ventricular stimulation was 
performed using a stimulation protocol comprising the follow- 
ing steps: one to two extrastimuli at basic drives of 400 and 
600 ms from the right ventricular apex, one to three extra- 
stimuli from the right ventricular outflow tract and, finally, 
three extrastimuli from the right ventricular pex. Stimuli were 
delivered at twice the diastolic threshold with a pulse width of 
2 ms using a programmable stimulator (Digital Cardiovascular 
Instrument EP 2, Medtronic). Coupling intervals <200 ms 
were not used to avoid nonspecific ventricular arrhythmias 
(12). The end point of the electrophysiologic study was 1) the 
reproducible induction of sustained monomorphic ventricular 
tachycardia; or 2) induction of a ventricular rrhythmia requir- 
ing direct current conversion; or 3) completion of the stimu- 
lation protocol. The intracardiac nd surface ECGs (leads V1, 
V6, I and II) were recorded on a 10-channel Siemens Elema 
ink-jet recorder T16 at a paper speed of 100 mm/s. A 12-lead 
surface ECG was recorded uring sustained arrhythmias. 
The HV interval was measured from the onset of depolar- 
ization of the bundle of His to the earliest ventricular activity 
in any lead. 
Treatment and follow-up. Symptomatic patients with in- 
ducible sustained monomorphic ventricular tachycardia under- 
went serial drug testing, and if this was unsuccessful, they 
received an implantable cardioverter-defibrillator. Inducible 
nonsustained ventricular tachycardia was not treated in any 
patient. In all other patients with a history of syncope, a 
permanent VVI pacemaker was recommended unless an eti- 
ology other than bradycardia was revealed. Patients in the 
nonsyncope group were not treated unless the electrophysi- 
ologic study suggested an increased risk for the development of 
high degree atrioventricular (AV) block (HV interval >70 ms 
or His-Purkinje block at atrial pacing to the Wenckebach 
point) (13). No inducible ventricular arrhythmias of any type 
were treated in this group. 
All patients were seen at the outpatient clinic at regular 
visits 6, 12 and 24 months after the electrophysiologic study. 
Definitions. Left bundle branch block and right bundle 
branch block were diagnosed according to standard efinitions 
(14). Left anterior fascicular block = mean frontal QRS axis 
<-  30°; left posterior fascicular block = mean frontal QRS axis 
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Table 1. Clinical Characteristics of Patients With and Without 
History of Syncope 
Pts With Syncope Pts Without Syncope 
(n = 41) (n = 60) 
Age (yr) 
Mean 68 66 
Range 16-83 34-82 
Gender (F/M) 12/29 13/47 
No. of syncopal episodes 
Median 2 0 
Range 1-30 
Time from last syncope 
(days) 
Median 14 NA 
Range 2-850 
EF % 
Median 45 48 
Range 13-69 11-74 
Type of BFB 
LBBB 19 (46) 34 (57) 
RBBB + LAFB 21 (48) 23 (38) 
RBBB + LPFB 1 (2) 3 (5) 
Underlying CVD 
Previous MI 11 (27) 8 (13) 
Angina pectoris 12 (29) 14 (23) 
CHF 15 (37) 13 (22)* 
Dilated CMP 5 (12) 4 (7) 
HT 9 (22) 13 (22) 
VHD 2 (5) 2 (3) 
No structural heart 17 (41) 32 (53) 
disease 
*p < 0.05; other comparisons showed no statistically significant differences. 
Unless otherwise indicated, data presented are number (%) of patients (Pts); 
BFB = bifascicular block; CHF = congestive heart failure; CMP = cardiomy- 
opathy; CVD = cardiovascular disease; EF = ejection fraction; F = female; 
HT = hypertension; LAFB = left anterior fascicular block; LBBB = left bundle 
branch block; LPFB = left posterior fascicular block; M = male; MI = 
myocardial infarction; NA = not applicable; RBBB = right bundle branch block; 
VHD = valvular heart disease. 
> +90 ° in the absence of right ventricular hypertrophy; syn- 
cope = sudden, complete loss of consciousness and muscular 
tone with full spontaneous recovery; sudden death = patients 
dying within 1 h of new symptoms or unexpectedly with no or 
stable symptoms or during sleep; sustained ventricular tachycar- 
dia= ventricular tachycardia with a rate >120 beats/min 
lasting >30 s or requiring cardioversion because of hemody- 
namic compromise; nonsustained ventricular tachycardia = 
ventricular tachycardia l sting ->5 beats but <30 s having a rate 
of >120 beats/min; ventricular fibrillation = ventricular ar- 
rhythmia degenerating within 30 beats to a rapid disorganized 
rhythm with continuous electrical activity in the intracardiac 
and surface leads; monomorphic ventricular tachycardia = 
uniform morphologic pattern in all surface leads; polymorphic 
ventricular tachycardia = nonuniform morphologic pattern 
changing at least every fifth beat in the surface leads but with 
discrete local potentials in the intracardiac right ventricular 
lead to differentiate from ventricular fibrillation; clinical 
events = events probably or possibly related to arrhythmias, 
such as syncope, sudden death and appropriate discharge of an 
implantable cardioverter-defibrillator. 
Statistical methods. Descriptive statistics and graphical 
methods were used to characterize data. To evaluate hypoth- 
eses of variables in contingency tables, the chi-square test was 
used or, in the case of small expected values, the Fisher exact 
test. The "exact" 95% confidence intervals (95% CI) of 
proportions were obtained from the Geigy Scientific Tables 
(15). To test differences between groups, statistical compari- 
sons were made using the Student t test for uncorrelated means 
after validation for normal distribution by the Shapiro-Wilk 
test (16). Multiple comparisons of continuous data were 
performed by analysis of variance. The Tukey-Cramer proce- 
dure was used to control for multiplicity. Probability of remain- 
ing event free during follow-up was analyzed by the life-table 
method. Survival curves were compared using the log-rank 
test. All analyses were performed using the statistical package 
of JMP, version 3.0 (SAS Institute). A p value <0.05 was 
considered statistically significant. 
Ethical considerations. The procedure of the electrophysi- 
ologic study was explained in detail to each patient before 
inclusion, and verbal consent was obtained according to the 
guidelines of the Ethics Committee of the Karolinska Hospital, 
which had approved the study. 
Results 
Apart from a higher proportion of patients with congestive 
heart failure in the syncope group, there were no significant 
differences regarding clinical characteristics, ejection fraction 
or type of bifascicular block between the two groups (Table 1). 
In patients with a history of myocardial infarction, the mean 
interval from the last infarction was 7.1 years in the nonsyn- 
cope group and 4.3 years in the syncope group (p = NS). 
Inducibility of ventricular arrhythmias. Programmed ven- 
tricular stimulation resulted in a ventricular arrhythmia in 41 
(41%) of the 101 patients (95% CI 31% to 51%). This 
arrhythmia was sustained in 18 patients (18%, 95% CI 11% to 
26%) and nonsustained in 23 (23%, 95% CI 15% to 31%) 
(Table 2). Fifty-five percent of patients with inducible sus- 
tained ventricular tachycardia also had nonsustained ventricu- 
lar tachycardia compared with 30% of patients without induc- 
ible sustained ventricular tachycardia (p < 0.05). 
Eight patients (20%, 95% CI 9% to 35%) in the syncope 
group and 10 (17%, 95% CI 8% to 27%) in the nonsyncope 
group had sustained ventricular arrhythmia. No patient had 
both sustained polymorphic and monomorphic ventricular 
tachycardia nduced. The type of arrhythmia did not differ, and 
three patients from each group had sustained monomorphic 
ventricular tachycardia (Fig. 2, Table 3). This tachycardia was 
hemodynamically well tolerated, reproducible and pace termi- 
nated in two of the asymptomatic patients and in one of the 
patients with syncope and required direct current shock in 
three patients (Table 4). All three patients in the nonsyncope 
group and only one patient in the syncope group had been 
treated with a beta-adrenergic blocking agent (metoprolol). 
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Table 2. Clinical and Electrophysiologic Characteristics of Patients 
With and Without Inducible Sustained Ventricular Arrhythmias 
Sustained Sustained 
Monomorphic VT Polymorphic VTNF No VT/VF 
(n = 6) (n = 12) (n - 83) 
Age (yr) 
Mean 67 67 66 
Range 57-79 49-79 16-83 
Gender (M/F) 4/2 11/1 61/22 
Syncope 3 (50) 5 (42) 33 (40) 
Type of BFB 
LBBB 4 (67) 8 (67) 41 (49) 
RBBB + LAFB 2 (33) 4 (33) 38 (46) 
RBBB + LPFB 0 0 4 (5) 
No. of ES required 
1 0 0 
2 2 1 
3 4 11 
HV interval (ms) 
Mean 52 55 55 
Range 49-59 35-77 32-155 
EF% 
Median 36* 45 47 
Range 13-50 15- 60 11-74 
MI 6 (100)t 1 (8) 12 (14) 
CMP 0 1 (8) 7 (8) 
CHF 5 (83):~ 1 (8) 22 (27) 
HT 2 (33) 3 (23) 17 (20) 
*p < 0.05, versus no ventricular tachycardia (VT)/ventricular fibrillation 
(VF). tp < 0.001, :~p < 0.01, versus no ventricular tachycardia/ventricular 
fibrillation and versus ustained polymorphic ventricular tachycardia/ventricular 
fibrillation, p = NS for other comparisons. Unless otherwise indicated, ata 
presented are number (%) of patients. ES = extrastimuli; other abbreviations as 
in Table 1. 
Sustained monomorphic ventricular tachycardia was in- 
duced exclusively in patients with a previous myocardial infarc- 
tion. Of the 19 patients with a previous myocardial infarction, 
6 (32%, 95% CI 13% to 57%) had this arrhythmia induced. 
Table 4 shows the clinical and electrophysiologic characteris- 
Figure 2. Patients (Pats) with inducible sustained ventricular arrhyth- 
mias among those with and without a history of syncope. Hatched 
bars = sustained monomorphic (top sections) and polymorphic (mid- 
dle sections) ventricular tachycardia; solid bars = ventricular fibrilla- 
tion. 
% 25 
1 ; - -  NS i 
20- 
15- 
10- 
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Table 3. Results of Electrophysiologic Study in Patients With and 
Without History of Syncope 
Pts With Syncope Pts Without Syncope 
(n - 41) (n = 60) 
HV interval (ms) 
Mean 56 54 
Range 35-155 32-87 
>70 ms 4 (10) 7 (12) 
Distal block at atrial pacing 3 (7) 2 (3) 
Monomorphic sustained VT 3 (7) 3 (5) 
Polymorphic sustained VT 2 (5) 3 (5) 
VF 3 (7) 4 (7) 
Nonsustained VT 16 (39) 19 (32) 
Monomorphic 6 (15) 4 (7) 
Polymorpbic 10 (24) 15 (25) 
Mean no. of complexes 17 16 
No comparisons were statistically significant. Unless otherwise indicated, 
data presented are number (%) of patients. Abbreviations a  in Tables 1 and 2. 
tics of these patients. None of these patients had bundle 
branch reentry, according to the criteria by Akhtar (17). 
No patient had a serious complication (death, myocardial 
infarction, AV fistula) resulting from the electrophysiologic 
study. 
Treatment. One patient in the syncope group received an 
implantable cardioverter-defibrillator because of drug- 
refractory monomorphic ventricular tachycardia found at re- 
peated programmed ventricular stimulation. Two other pa- 
tients with syncope had inducible sustained monomorphic 
ventrieular tachycardia nd were treated with sotalol and 
metoprolol, respectively, which was found to be effective in a 
repeat electrophysiologic study (Table 4). According to the 
study protocol, nonsyncope group patients with inducible 
sustained and nonsustained ventricular arrhythmias had no 
change in their therapy and were returned to their prestudy 
medication. Thirty-two patients in the syncope group and nine 
in the nonsyncope group were treated with a pacemaker. In 
addition to the three patients treated for ventricular arrhyth- 
mias, another six in the syncope group did not receive a 
pacemaker. These patients all had normal electrophysiologic 
study results, and pacemaker t eatment was declined either by 
the patient or by the referring physician. 
Follow-up. During a mean follow-up of 21 months (range 8 
to 33), five patients had syneopal attacks, one had appropriate 
discharges from an implantable cardioverter-defibrillator, and 
five died, of whom four died suddenly (Table 5, Fig. 3). Four of 
the five deaths occurred in the syncope group (p = 0.09). Only 
one patient died in the nonsyncope group; this patient had 
dilated cardiomyopathy and died suddenly. One patient in the 
syncope group with inducible ventricular fibrillation during the 
electrophysiologic study died of severe heart failure. The 
remaining three deaths in the syncope group were sudden. 
Two of these patients were treated with a pacemaker and had 
been seen within 2 months before their deaths without any 
signs of pacemaker dysfunction. The third patient was offered 
a pacemaker but declined. He had left bundle branch block but 
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Table 4. Clinical and Electrophysiologic Characteristics and Treatment at Discharge in Patients With Inducible Sustained Monomorphic 
Ventricular Tachycardia 
Time Since HV 
Gender/Age Hx of Last MI EF Interval CL No. of ES Tx at 
(yr) BFB Syncope (yr) (%) (ms) (ms) Required Termination Discharge 
F/72 RBBB + LAFB No 12 38 59 250 3 OD Beta-blocker 
F/57 LBBB No 2 13 61 300 3 OD Beta-blocker 
M/79 LBBB No 13 50 51 240 3 DC Beta-blocker 
M/71 LBBB Yes 11 22 49 280 3 DC Beta-blocker 
M/72 RBBB + LAFB Yes 1 39 52 240 2 DC Sotalol 
M/61 LBBB Yes 5 35 50 280 2 OD ICD 
CL = cycle length; DC = direct current shock; Hx = history; ICD = implantable cardioverter-defibrillator; OD = overdrive stimulation; Tx = treatment; other 
abbreviations as in Tables 1 and 2. 
no signs of dysfunction of the remaining fascicle during the 
electrophysiologic study. 
Three patients in the syncope group and two in the non- 
syncope group had syncopal attacks during follow-up (Table 
5). None of these patients had ventricular arrhythmia induced 
at baseline. The patient with an implantable cardioverter- 
defibrillator had two appropriately delivered shocks. Apart 
from this patient, no other patients had documented episodes 
of ventricular arrhythmias during follow-up. 
Thus, the total number of clinical events, defined as sudden 
death, syncope or appropriate discharge from an implantable 
cardioverter-defibrillator, was10 (7 in the syncope group, 3 in 
the nonsyncope group, p < 0.05) (Fig. 3, Table 5). In one of 
these patients a sustained ventricular arrhythmia could be 
induced by programmed ventricular stimulation, that is, a 
sensitivity of 10%. The specificity and positive, negative and 
total predictive values were 81%, 6%, 89% and 74%, respec- 
tively. Inducible nonsustained ventricular tachycardia was not 
of prognostic importance. 
Discuss ion  
The two most important findings of the present study were 
that 1) the inducibility of ventricular arrhythmias did not differ 
between the two groups, and 2) the outcome of the electro- 
physiologic study did not predict subsequent sudden death, 
discharge from an implantable cardioverter-defibrillator or 
syncope. 
Because patients with bifascicular block have an increased 
risk of syncope and sudden death, many studies (3,4,13,18-21) 
have examined the diagnostic value of electrophysiologic test- 
ing in such patients. These studies focused mainly on the 
bradyarrhythmic substrate and showed that the diagnostic yield 
of an electrophysiologic study was limited and that pacemaker 
implantation did not improve the prognosis. It has been 
suggested (5-10) that this finding could relate to a higher 
prevalence of ventricular arrhythmias, but to date, only a few 
studies (5-10) have added programmed ventricular stimulation 
to their protocols. These studies included symptomatic pa- 
Table 5. Outcome During Follow-Up 
Gender/Age Hx of FU 
(yr) Syncope BFB CVD EF EPS DCD Tx (mo) 
Pts with nonsudden death 
M/77 Yes RBBB + LAFB IHD 25 VF No PM 11 
Pts with sudden death 
M/38 No LBBB CMP 13 Noninduc No None 16 
M/71 Yes RBBB + LAFB CMP 22 Noninduc No PM 13 
M/78 Yes LBBB IHD 18 Noninduc Yes PM 18 
M/80 Yes LBBB IHD 47 Noninduc No None 11 
Pts with syncope 
M/16 Yes RBBB + LAFB None 59 Noninduc No None 4 
M/79 Yes RBBB + LAFB None 45 Noninduc No PM 6 
M/71 Yes RBBB + LAFB HT 55 Noninduc No PM 12 
M/44 No RBBB + LPFB None 53 Noninduc No None 20 
M/58 No RBBB + LPFB None 68 Nonindue No None 16 
Pts with ICD discharges 
M/61 Yes LBBB IHD 35 SMVT No ICD 1 
DCD = distal conduction defect (i.e., HV interval >70 ms or His-Purkinje block at incremental trial pacing); EPS = electrophysiologic study; FU = follow-up; 
IHD = ischemic heart disease; noninduc = noninducible; PM = pacemaker; SMVT = sustained monomorphic ventricular tachycardia; other abbreviations as in Tables 
1, 2 and 4. 
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Figure 3. Curves displaying freedom from clinical events defined as 
sudden deaths, appropriate discharges from an implanted cardioverter- 
defibrillator and syncope during follow-up in patients (pts) (top) with 
and without inducible sustained ventricular rhythmias nd (bottom) 
with and without a history of syncope. VF = ventricular fibrillation; 
VT = ventricular tachycardia. 
tients only, and therefore, the specificity of programmed 
ventricular stimulation in this patient category is unknown. 
To explore this question further, a control group of asymp- 
tomatic subjects must be examined, and to our knowledge ours 
is the first study to perform programmed ventricular stimula- 
tion in an unselected cohort with bifascicular block. 
Sensitivity and specificity of programmed ventricular stim- 
ulation in patients with bifascicular block. Programmed ven- 
tricular stimulation in patients with bifascicular block and 
syncope can serve two purposes: 1) to identify the cause, and 2) 
to give prognostic nformation. The present study suggests hat 
neither of these purposes can be achieved by this method. 1) 
No difference in inducibility of ventricular arrhythmia between 
patients with and without syncope was found, indicating a low 
specificity. This result was also true for induction of monomor- 
phic ventricular tachycardia, suggesting that it might be a 
nonspecific finding in patients with bifascicular block. How- 
ever, all three asymptomatic patients with inducible sustained 
monomorphic ventricular tachycardia had been treated with a 
beta-blocker since their myocardial infarction, which might 
have prevented an arrhythmic event (22). Because the electro- 
physiologic study was performed in a drug-free state and was 
not repeated when therapy had been reinstituted, this matter 
cannot be resolved. 2) The prognostic value of the information 
obtained by programmed ventricular stimulation in patients 
with bifascicular block seems to be limited (Fig. 3). Only 1 of 
the 10 patients with clinical events during follow-up had 
inducible ventricular arrhythmia, indicating a low sensitivity. 
Inducibility and end points in relation to clinical data. 
Mean ejection fraction was significantly lower in patients with 
inducible sustained monomorphic ventricular tachycardia than 
in those with inducible polymorphic ventricular arrhythmias 
and those without inducible arrhythmias. This finding suggests 
a relation between a substrate for monomorphic, but not 
polymorphic, ventricular arrhythmias and left ventricular dys- 
function. Left bundle branch block tended to be more common 
in patients with inducible arrhythmias, but this difference was 
not statistically significant (p : 0.32) (Table 2). 
Not unexpectedly, ejection fraction was lower in patients 
who died or had an appropriate discharge from an implantable 
cardioverter-defibriUator during follow-up (mean ejection frac- 
tion 27%) than in those with syncope (mean ejection fraction 
56%) (Table 5). 
Even though we included asymptomatic control subjects 
with a very low ejection fraction (~11%), only 3 of 10 patients 
with clinical events during follow-up were in the nonsyncope 
group (Fig. 3), which suggests that a presenting symptom of 
syncope carries a strong impact on prognosis. 
We recommended pacemaker treatment in patients with 
syncope in an effort o limit the risk of syncope or sudden death 
from high degree AV block. By this means, we presumably 
improved the possibility of pursuing the main objective of the 
present study, that is, to study the substrate for ventricular 
arrhythmias in these patients. Because no patient had any 
pacemaker-related complications, we believe that this treat- 
ment did not influence the outcome negatively. 
Comparison with previous studies on programmed ventric- 
ular stimulation and bifascicular block. Scheinman et al. (6), 
in one of the first studies of programmed ventricular stimula- 
tion in patients with bifascicular block, examined 25 patients 
with unexplained syncope in whom electrophysiologic study 
results were negative regarding findings of bradyarrhythmia. In 
14 patients (56%), a ventricular arrhythmia was inducible. The 
type of arrhythmia nd stimulation protocol used were not 
described in detail, which makes comparison with our study 
difficult. A few subsequent studies have been published in 
which the inducibility of sustained ventricular arrhythmia 
ranged from 3% to 44%. Three studies (7,9,10) used a 
stimulation protocol with one to two extra stimuli, and two 
(5,8) used a protocol similar to ours. The first of these two 
studies included 32 patients with bifascicular block and a 
history of syncope (8). Eight patients (25%) had inducible 
sustained monomorphic ventricular tachycardia, and three 
(9%) had polymorphic ventricular tachycardia. These propor- 
tions are higher than those in our study and can be explained 
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by a higher prevalence of patients with a myocardial infarction 
among their patients. Click et al. (5) studied 112 patients with 
bundle branch block, of whom 94 fulfilled the criteria for 
bifascicular block. Using a protocol similar to ours, they 
induced a sustained ventricular arrhythmia in 22% of all 
patients. Two percent exhibited ventricular fibrillation, but, 
regrettably, the distribution of polymorphic and monomorphic 
sustained ventricular tachycardia was not presented. 
Is bifascicular block a substrate for ventricular arrhyth- 
mias? Sustained ventricular arrhythmia was induced in 17% 
of asymptomatic patients with bifascicular block. An important 
question is whether this result represents a higher inducibility 
than in patients without bifascicular block. Several investiga- 
tors have reported programmed ventricular stimulation in 
asymptomatic patients without bundle branch block. In five 
studies (23-27) a stimulation protocol similar to ours was used 
in a total of 322 patients without documented clinical ventric- 
ular arrhythmia or aborted sudden death. The approximate 
mean incidence of inducible sustained monomorphic ventric- 
ular tachycardia was 1%, sustained polymorphic ventricular 
tachycardia 1% and ventricular fibrillation 4%. In total, 5% 
had an inducible ventricular arrhythmia irrespective of config- 
uration. The corresponding fi ures in our study were 5%, 5%, 
7% and 17% in total. These data suggest that bifascicular block 
is a marker or a substrate for inducible ventricular arrhythmias. 
Bifascicular block and inducible ventricular arrhythmias 
after myocardial infarction. Previous tudies in patients with 
bundle branch block and myocardial infarction have shown 
that these patients have a markedly increased mortality, mostly 
from heart failure and ventricular arrhythmias and much less 
from the development of high degree AV block (28-30). In 
our study, 32% of all patients with a history of myocardial 
infarction had inducible sustained monomorphic ventricular 
tachycardia. This rate can be compared with a 7% inducibility 
of sustained monomorphic ventricular tachycardia in a large 
postinfarction cohort (31). This difference may be even larger 
because our study may have underestimated the inducibility. A 
mean delay >5 years from the last infarction suggests that our 
patients could represent a subgroup of patients with a favor- 
able prognosis. An electrophysiologic study performed closer 
to the time of infarction might have found a higher proportion 
of patients with inducible sustained monomorphic ventricular 
tachycardia. To our knowledge, there are no prospective 
studies in which programmed ventricular stimulation has been 
performed in patients with bundle branch block early after a 
myocardial infarction. Twidale et al. (32) report a retrospective 
study in which programmed ventricular stimulation was per- 
formed in 26 postinfarction patients with bundle branch block 
and no clinical ventricular arrhythmias before inclusion. They 
induced sustained ventricular tachycardia in eight patients 
(31%) using a protocol with two extrastimuli. This rate prob- 
ably represents a higher inducibility compared with our results 
because induction by two extrastimuli n our study was 
achieved in only two patients (11%). 
Study limitations. We did not routinely perform coronary 
angiography, which may have led to an underestimation f the 
number of patients with ischemic heart disease. 
Our stimulation protocol was limited to a maximum of 
three extrastimuli from two right ventricular sites to limit the 
use of direct current shocks for nonspecific arrhythmias. A 
protocol comprising additional extrastimuli and left ventricular 
stimulation might have further increased sensitivity, albeit at 
the expense of specificity (33). 
The risk of a type II error because of an insutficient number 
of patients in each group must be considered. Because the 
difference in inducibility was small (20% vs. 17%), -1,800 
patients in each group would have had to be included to keep 
the type II error <20% and the power >80%. An extended 
follow-up period would presumably provide more end points, 
thereby shedding more light on the prognostic information of 
programmed ventricular stimulation in this group. 
Clinical implications. The present study shows that the 
inducibility of ventricular arrhythmias of any type, including 
sustained monomorphic ventricular tachycardia, is of the same 
magnitude in patients with and without a history of syncope. 
Induction of ventricular arrhythmia has a low predictive value 
in identifying patients at risk for sudden death, syncope or 
clinical ventricular arrhythmias. The finding of inducible ven- 
tricular arrhythmia in patients with bifascicular block under- 
going an electrophysiologic study for the evaluation of synco- 
pal attacks hould, therefore, be interpreted with caution. 
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